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(54) STORAGE DEVICE 

(57) Abstract: 

PURPOSE: To perform sure refresh operation without 
increasing a circuit scale. 

CONSTITUTION: A timer 6 generates a clock TC. An 
address counter 3 generates each address signal A0-A9 
to which an input signal A (clock TC) is divided in 
frequency. A row address (refresh address ADD) for 
selecting a word line WL is specified by each address 
signal A0-A9 of ten figures. When a row address 
previously set (row address of a memory cell in which 
data holding possible time is insufficient) coincides 
with a refresh address ADD generated by the address 
counter 3, an address coincidence detecting circuit 4 
outputs V to an output terminal OUT, when does not 
coincide, the circuit 4 outputs 'H' to the output 
terminal OUT. 
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**>*3ttA;*7M^A (*D»*TC) «M9Lfc* 
7'Kl/*<a^A0~A9€:£|£f 3. 1 OffrCQ&T 
F P^m^A 0~A 9 fc iot7- F»WL 
fe»OD-7Hl/7 CJ7l'iy^iTKl^^ADD ) #JI 
J&SftS.-7HU*-H8c»tt»llltt4tt % ^ftaS^^tlT 
V%SD-THUX (5 ; -^^nJt^KA J: fSbTV%3 

£j£ bfc U7l'<r>a7F U*ADD£;#— St 4: g C 
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[11*311] **y*;i/CKttSft'CV**5*-** l ifi 

[nibs's] ^^u-b^tieti^nrvM)^— ^a 5 ^ 

tx iji#j©y 7i' > :>£<'Ais#{;:ov^ v 1 — • J'&itw io 
iifa* 5 ^ £ i/r v% * y * u -t^© u ^ i/ * * 

[ii5£JH4] ^y^i/tE^ti/t^S^-***^ 

f^Fa^^S bT V> S^-t'J -t^l"© U7U» '> J-Kl^A 5 
if&fc>oT*>£>ST£©®&© 'J ^ W yS'ASMfrPfrfcHfc 

©y 7 w^>Ai&f£££-5-S ; fT-5Etl^B. 20 
[8!*JS5] tt*JHl~4©v^*i.A i liH£EI£©Se 

flUfcfc^T, «EB«»W*I>RAM*fei8HI*SRA 

MT-fcSEit^B. 
[»fl!©B«lfcKWi] 
[000 1] 

[0 00 2] 

1$£&<D&M1 DRAM (Dynamic Random Access Memo 30 
ry) ^^fclSRAM (Static RandomAccess Memory ) 

t^(D^m»%immmx-it, *^y-fe;i/fcs«;**xfc(s 
siSfttfesiis©^* 5 ^^^ btfs^-rsfc 

-|- 5 ^_^coS*^a^ CJ7l"r>a) £*T7o £© 

-KISlC^tfT^k^ iNWMffl«*«rt©£T©**- 
y-fejl/fcftbt^— *©'J 71/yJ'.x* s fTfc*v5. 
[0 0 0 3] CCTn •7-HHSS^Sfc»©D-7' 

jt^'J 7l/'y>>i7'b'l/^ ; &A7J^"S^ (ROR ;RA 
S Only Refresh) *W*E«iS«©rt»fc7 , r*l'* 5 



!|#H¥ 8-4 5 2 7 1 
2 

V^*"»d'*«9»1-»*a (CBR ;CAS Before RA 

s) ^ i|i«»»ia««tB©rt»t*-fvftia!«-c«JW«i 

[0 0 0 4] 

5S©y 7VyS'i'r v^-^i/fciu ror-^cbr© 1 ; 

7 V y S'a-f t> < £SS£tlT<^5o 'J 

[0 0 0 5] hZ?>X; jWRO^'EU-fe/H^^Ta* 

«MMBttSE«rt©#* * 'J -fejUcouTfesaS©^ 
^©J^fc^-^^Rrt&fcM©'^** 

^. «ot, *^i3m^Brt©-si5©^^y- b ^ t;: ^ 

F^A s ?f ; S.1-SS-&* s t-C< So ^©i-55&7*— *fiM#*J 
fgBtF^* 5 ^ SbT^S ^ * y -t^l/A*^ bt- *)#^E1" 5t§ 
^©^g&EiS^Bfcfc^&ffi i: b-CI^* UfefcttiK 
fc&fc^. ^«^ii^fa©^SCJ:oT 

*M!H*Ett£B©iMi !> #©T3" * - ^ K * 5 •• 
[0 0 0 6] t;i/7 l J7V , r>i*SCS^ 
Ts ^_*&^13tg|l#fig*^JEbTV^^y*;i'£:n: 
fi* * y -fe;VT-B§tt;LS ^ i: t i.-oT$L&t S#5S 

F5#^£bTV , '£^ ; fcy-tr;i'©?& ;i!) K JE*^*^*^© 

[0 0 0 7] Sfc, »M¥4-2 3 2 6 8 8*&* (IP 
C;G11C 11/401 ) d87F£;ft6«fc-5t^ 5E*/*U*W 

^fflv^s*s^>^l^^^"?:''^. sramc/^'J^ 

Ctli^. ^©fcto, TI^^'J-b^SRAM®^ 

s ^ ^& y -b^iMfecttaf-rs - * *• 

[0 0 0 8] b*U 5t*y*U 

*©KJw*y*^©^****w a * Bt **'* fi 
-ftu ^»§3^tsBA ^ ^f^^nTv^5^#^y^© 

[0 0 0 9] Sfex DRAMC^^y-b-'Hil^^M 0 

SRAM©^ ; E , Jt;Hi4OOM0Sh7>^ 
0 *T«$ft£. ^©fc©. SRAMO^*ytJWtD 
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3 

RAMCD^*U-fe;i/(Ctfc-^T^§<^5. ftoTx 

* * vttWttizjs^Tnm.* ^ s r am©;* 
[ooio] *mm±.mr3m&%M&tztz*b\ctez 

[0 0 11] 10 

t±, ^ y^;uc§3tt£:h/cos7 J -*#$&b&u,fc 

3 y 7 U * i Krf^£fr 7 - i: £ *©gg i: S . 
[0 0 12] ffi£9!2t:8Btt®£Btiu ^^'J-b;Hcl3 
ffi^frTl^^-^ib^&bfc^ «fc -5 U 7 V s»i/a» 

#£fT7s3{ssiefc:fe<<^ meeTKi/xov^i/y 

iaff a - 1 &-£©s s h -r s . 
[0013] it^iB3t83®©^ii, ^y-fe;nc§3 

<t£ftT^S^-*#$§£b&^£-5 t 'J71/ y S'o.flr 20 
flsfefx 5 8Btt$lfi£:fcV^ 1 iID#i© 'J71/» * 

a-t^^©sgh-rs. 

[0014] ffitsfcilt 4 fciB«©&B,9fciU ^ * U -fe;bfcf3 
te$iXTV%S7 ; -^^^ bfc<^ £7 C 'J 71/ f>i© 
#fc*T oim$m^&^X, 1 JS»3© U 7 V v J'alft 
tout, 5*-* ^ig««Pin*«FJ£bT^ 
;U© U 7 1/ V «>a fc> oti>f. ¥f\fe<DmWL<0 U 7 30 

^ jg b t ^ 5 ^ * y -t ;i/© y 7 w y a sw£ & %> -5 — ffi 

[0 0 15] fl»*H5<Cffitt<D%fH& W*«l~4© 
l^-fti** llBK§B«4©$gBJ3£;fc<,^ sugBIBftSBttD 
RAM^feliiiRSRAMffe5^i:^©Sii:t 
5o 

[0016] 

■s^^ffa^^T-^^y-fe^tiats^nT^ST 1 -^© 40 

[0 0 17] «3fcig2fci3«©$P.8£<fcftfcJs #£©7' 

b* i/*© y 7 1/ y ^ j-i&ft^ffe©^ k u*© y 7 1/ y s/ 
y-b^^-^^pItgB^K^SL-C^SS^-T-*^ . 
T ^ s * * y S fc»C Jlft* * 'J -fe^fcffl 

[0 0 18] »*«3fcE«©»il8t:J:n«, 1«W© 

'j7i/-^ii^t^t, y=- *u.¥f*s$mraifi*E. so 
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btv^;* * y -fe;i/© ij7i/» ->^m^^mfro £ 

£Tn ^©^^y-b^^i^l-SCliltfT-tS. ^b 
SfcfcfcTEfi^'J-fe^fcffl^&^fcik Satins*** 

*f bT 'J 7 V y ^a«fP*»llW±ff o fc i: bt *k 1 
J1J8© 2/ a»fi5fcS-i-SI$lffl ( 'J 7 U >^a>f 

[0 0 19] W#8 4 fcgMROJBUBS: *fttt, 
^RltgRfF^* 5 ^ UT V^S ^ ^ y •b;i/^f3<S^nTV> 5 
5*-^*««*-*-S«rK:, ';7V-r>a|||^*,5-gfif 
frft5fc«>, ^-©^^y-b;i/S:«ScSF-rSCi:4ST-&5<, 

[0 0 2 0] DRAM^SHSRAMfli, {s^«^S 

^ql^-CfeS. BI#9l5fclB«©8*3fc:JtfiHU t 1 -* 
fiM* HI gB^rS bT 5 ^ ^ 'J ^TfeM 

■TSC:i:#nJtgtr^Sfcii)> DRAM-«?>MS&SRAM© 

[0 0 2 1] 

r a m t Rfr<b u - nsfi^j 0 a c ^ ^ x k H>a -r s . 

[0 0 2 2] @lt^ *jl*E0!I©SgP[HlE&*^-r<, n— 
TYV7s • -fe;i/7y7 1/y^J-lHlSgl(i> D7'Js'77 
D972, ^Kl/7v*7>^3, TFL/X-at^ffilHl^ 
4 N D— T F 1/7x^—^5 ^ ^>f76 N 7ff-7, N 
M0Sh7>^^8~l 1> -f>;^12~14* 

[0 0 2 3] D7U777D>j'72li, ATjSsWK©^ 
■^±3^ t) ^{CATJJS? D t A7J$tiT V^^-* «:i3iS 
b^ ^©A7j^?CK©A-fe±4SD^3!P&*©5:-fe±3!»s!3 
BfSts •?-©l3ttbfc7 i -^S:ai7jiS?Q* i e.m7Jb^ 
it 5 o D 7 y v 7*7 D 9 7* 2 © tBTjiS? Q « > 9 > V7. 
$>\ KDV-htmffiZtlX^Z. 

[0 0 2 4] ^-f ?6li®I^i07D«y7TC^ 
fS-TSo WD^TCIi, D7 'J y7"7D >V7*2© 
X*«l?CK*J:V7 > Hl/^-SttlBli8S4^ffl*S*i* 
#f7>^^10, 1 1 fcrt-b-CTHl/Tv* 
7>^3^tB7j^n5. 

[0 0 2 5] TKl/^*7>^ 3tt, E2(C^1-i7fC 

aassft&i ofi©D7yyr7D 5/7-4 1^6^$ 

*x-t^5. D7'J y77Dy7*4 114, A733S7CK©i: 
U ■?©A7jSS?CK©5:+>±istiB#ipe>*©S:t>±A J '? 

«f*T» ^•©iBtsbfc^-^^aiTjjg^Q^e.ttiTjb^ 

Its. *fe, tB**^<-Q*6Jt % tti7jJS?Q©S« 



( 4 ) 

5 

m^ifi&tlZtlZ. fit, 7b-U7*i>^3tt, 0 
3t^-r«t-5t, Aftfs^A (^D-^TC) 
fc&7Kl/*{s^A0~A9££j£-rS. -t© 1 0«fCD 
&7 Y l/JXfl^A 0~A 9 C«fcoT9- mWLfcStR 
-TSfc«>©D-7h-l/* (WT, ^l/'^iZHV^ 
ADD fcV*-5) tfffi^SftS. 
[0 0 2 6] 7Kl/7x-|fclfc£iS[I]S&4t±, ^©flgBtC^ 
bTi^fcD — TYUZtTh'VX • *»>>*3 
a^fifcbfc'J '7l/y2/.i7l«l/;*ADD i:4 J — gtbTl^S 

#if-5#£tfcaj?-s. ^Kv^-a^mieiss4 10 

fct> ^K)|S^bT*^fcD-THU^i:7'b*l/^ • 

3 bfc U 7 1/ «j» is J- 7 K l/JXADD 3& b 

fc^ittCttttST^pOUT £ l"Hj Stfi^-rSo 7h*l/ 

2, 13S>bt&h7>^^9, lOoy-hfcg 
^SftT^S. Sfcs 7Fl/7-&t&ffiII]EM©ttJ*J® 
^POUT &\ 4 yn— $ 1 2£tf-bT 8CD^ 

tlTVS. 20 

[o o 2 7] E4n^-r«tat:, 7Ku^-at^aiiHis& 

4 Jib j. — X^F^ffl^TlSJ&^ftTV^. fJ&t) 

-$>i§]s§4 2izmffi$tix^Zo ry^-*-^®^ 2 

H:PM0Sh7>^i'43 ) 4 4tC<fco-a$j££*U 
7 n y 7 T C {cft-o T &® 7 - K a £ 7>7 «s> 7* bt X 

FS^bt&NMOS b7>***4 5fcjg^£*lTV> 
5. ^bt, #NMOS h5>^**4 5©£-fci-X 
^F^c^$^^TV^i.^Pl|i:R^>l©^-^*lig*^^^ 30 
TV'S. §NM0Sb7>i ! 7i'4 5oy-h 

fcfct^ft-^tU ^7KV^ItA0~A9i!AAJn 
So *bt> ^-^^Rlfg^^SbT^S^tU 

B (Most Significant Bit) ££$fe£-e-fc7 Fl/;*fc*r 

[0 0 2 8] 5*-*««WIB»IBiWFJlbT 

^s^y-t-H/OD— 7Fi/*£*oiioiooiori:u m 

4fcl±, ^©n-7Kl/7©MSBT-29£7Fl/.X{g^ 
A 9 %Rm$-&tz7 Kl/X"lll0l00l0rfc*fJ&1-Skj. 40 
-X^F#WW£ftfc#<g£*b-t;&S. *®tztb. 
THl/^-at^tb[5IS&4(i, 7K l/X'1110100101"i:7 
Kl/* • 3#£j£bi&y 7l/^>i7Kl/*AD 

D i:tf-Scbfei:§?cttm*^?OUT t TLj fctti* 
U -abTV^^fc^lcttte^iiTFOUT {c trj . 

tO 0 2 9] D^Kl/T^n-*^^ 7FU^-* 
£ 3 lfcU7V V ->a7 K l/TvADD tr^fjS b 

fc7-mWL£fSttfc-rS. fib, 7b-l/*-#'?> 
* 3#£j£bfcy 7l/y$/a7Kl/;*ADD ©MSBffe 50 



1$gfl¥8-4 5 2 7 1 
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S7Fl/*{f^A9{±, h7>^^ 9*fctt^ WS- 
* 1 4 ^.tlf b 7 8 4^ l/t D 97 K l/7r3 
— y 5 ^|Ei£ cF it S o 

10 030] 7-yf7li, ^h7>^^10, 11© 

•5) 4 s r Lj {d^-oT#b7>^^^ 1 0, 1 
bfcfc§> 7Kl/:*:fr'?>* 3©A7J#:7D— ^>f >^ 
C & o T ATjfi^f A © 1/ /<;i/ #^S££ £ S © £ ©5 

10 0 3 1] ±83©J:5t:«ja*ixfc**asW© 
ftfr&BB 5 fc^-r*-f A*-*- Mcft-stRSti. 'J 
71/>yi/a7Kl/7xADD til 0ffj©7 K 1/7(1^0 ~ 
A9CioTj«S#n, 9-Kif|lWL(i2"=1024*|g 
lte>ti-CV>5o f bt, EI3{c^-r«tdt:i'D fi'TC 
#1024+J- -f * ;i/#iB 2r £ ii S £: , 7KU7A7>^3li 

J/atfftf7- 1* UVf L ©*g&#T- fe Zl02mirt>tl 5 
iU DRAMfgO^TO^^U-fe^Kl^bTT^— ^©U 

C©JHK8$:100 /zsec 7 Kl^*"^* 3*s 

lfflf St {±1024x100 a sec ©B#H#&g£: o 
U 71/ s»5/a-f y^;i/{±1024xl00 /zsec = 
^lOOmsec ^(Dtitbs DRAMrtC&^^'J-tr 

^©^-^^^S^tti^lOOmsec 
j*^fiBWPMttlO(tasec W±^5i:*5. 
[0 0 3 2] o— 7 Hi/X^'onoiooior©^ 

U ±)V<Dy : — Rltg^K* s 50iiisectl±-C-100insec 
*^i:-TS. Cl©@^-> u—7 K 1x^*^0110100101"© 

V>S7 ; -^©^^K^T-^-rSClfc*ST:§So 
fc-fes D— T b* UX#»oil010010r©'7— Ki^WLfc^f 

•rs 7 v v ^anff#nt>-9-r»65i2 ms© y 7 p 
ye/iS;^©Hu^{c:x go- 7 Kw;* #"0110100 
ior©>7- k^wl t^-rs y 7 u » 

i:T-> D— 7" K U^^OllOlOOlOl"©^ 'J -b;i/S:^gF 

[0 0 3 3] 7 KU*-&tftlBE!Hl4B:, ^»^bt 
ib'VifcD— 7* H U 11 10100101" h 7 3 
*s^fSbfcy 7l/>y>>a7Kl/7ADD i:#-abTV%S 

^ci6^$^^-cv^sD— 7Ki/X'inoiooiortt^ 7^—^ 

fia* RTtgBSIHW^fi l/tv^^^U -b;i/©D— 7 K 1/ 
*"0110100101"K512 *>7> h7>©7 K l/X'100000000 
0"<&*D^fc*©T-feS o 
[0 0 3 4] f bt, D-7Kl/X'111010010ri:y 7 

i/y^i7Ki/*ADD h* 5 — gcbfee., ^e©*©y7i/ 

yi'ilK'HC-^TfcJU D— 7 Hl/*"1110100110"©y 
- K«aWLT-{±« < s D-7 K UX'OIIOIOOIOI"©!?- 



( 5 ) 

7 

&<s<§B, C1fifflffl2tlZZ.£X\ P-7Fl/7'l 
1 10100101" i: 'J7V-r>a7P 1/7ADD ttf-Stfc* 

#£ftt\ 1 4;fcJ;m5>^7^8£7>b 

TD-7Fl/7^:3-^5#$<JSi(l;*ft5o Clft£.fc!K 
d-t H U7#"OliOiOOior©^ ij t;n:»l,t U 7 

[0 0 3 5] ^V>T^ ^©&© U 7 V V S'a.iMPKO^ 

T fcfc, 31Sa t) t7 Y\s7^Jit>l'$ 3 £iWP £: 

D— 7'Kl'^"1110100110' , ©y— h'SWLtoV^t 10 
ff -5. 

[0 0 3 6] 1-&*>*>, #j£J60yfc:fcl*a&'7- Fl&W 

l zvyuvisz. mm±, 1 0 a ; "ooooooooo 

1\ 2 0g ; "0000000010"--- 933 0g ; "1110100 

101\ 934 Eg ,-"0110100101"^ 935 0g ; "111010011 

0\ 936 0g ; "1110100111" lO240g ; "11111 

11111"©D — 7 K ^©JlBS^fffrftSo 
[0037] iCD«t?i:, #HSS0!IT-l±, U 7 V » *>a 
IMP© 1 mmiZ&^X, ^-^G^nJI^RBA^SbT 
V>&V"^ V -trJl/JCOWTfcfc^ifteft 1 0^*o© »J 7 U 20 
* ^iMWrfcft, ^-*&*§nJt£i$F.fl#^\SE bt v> 

&WL©;fcf&frT-&SlO240© IJ71/JP i/ii&^td^ O 

-7 Kux"onoiooioi"©y— HifawLKi^f-rs 1 il© 
>J7V? ^iiw^fcaox. fcio25[i© »; 7 1/ v igMP# 

-*©y 7Wy^a.j5 s fTfc>ftSc:i:£&3. ^©fc»^ 
**JSfi?J{C*5{ta U 7 V 9 > J- -f V^W^His 10240 
©'J7l/-y ^ii&f^^Td^^Jtlt^-t 1 0© U 7 1/ 30 

v i iS{P#£ # N ^©itfin^tt r < ilfr-c- 

[0 0 3 8] c©«fc-5fc, *HJS^J{cJ;n«, Jtft^^e 
U ft^f; Sfc© <fc 5 KTEJM -t U £ £ 

mtZZ.t&X-gZo *<Dtzlt), DRAMtff^tlt 

v% z^mfo?- v ycommwmttffi <* - £ * 5 . 

[0 0 3 9] ±IB^JS^J(ifelT©«tp{c:^l!U-C 
*©Si§rt-fc|!0«©#ffl:fc«fctf&S£f#£>-fc 
#T-£S. 40 

(1) i)7Uyis3-®tt<Dimm£#^X. 7 s -* &8 
ort^ffl^S bt v> 3 y -fe;u{c:c.^Ttt 3 0Jjl± 

tf^ £ bTV> 5 ^ ^ U -b;Ut ~2\^X 4 0© U 7 !✓ y > 

* y •bA'05 s -^fia*Rrtg«na i*a^©^ tut 

;i/©l/4f «fc l ^ £ £ 2> . 

[0 04 0] (2) ^-*«8rqTtBI$lffl#*JEbT^S 

**u-fe;i/*« 2 fflcn±i& ±.mnm&i£mm 50 
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fgB^tf^bTV^^y^Ko^T^©^© 

y 7 \y v > zl wiw £fr -5 £ t xmmT 5 . 

[0 0 4 1] (3) ±§3§l|S£0l©J;-5fc&0SS (2~ 
4, 6~14) $:gS{tT-'N-K^^7W{C^t" 5©T- 
ttfc<U ±§3&0S§ (2-4, 6-14) i:ig«©8&^ 
* C P UtCfft)-B-S d fcT-D—T K 1^7x^3— ^5 S$)J 

[0 0 4 2] (4)t;i/7'J7l/-yi/aJSt-li&<C 
BRC«it5. RORtiffltS. d©a 

-b;i/7 i'aKT-B: y 7 1/ y 

rt)uifm<mfeztix%!). T-*m$<&mtifmi>gi< 

*&BM<D&}M&£\)ti-nmki$itlZ>Z£lZl3i 

§. bi»b> CBR-1'ROR{c^^v^■c*)-fe;^7y 7U<y 

[0043] (5) DRAMT-tt&<SgfclSRAM&if 

© y 7 v v *s*mwv&w&*mwmmt\zmm'? 

»ft3 7 , iB«ss«, i 7'f-\'§3^s^i:©y 7u^^jl 

[0044] ei± % =&^^^i0|Jtcov^•ciJi0^bfcA s ^ 
ss^jip ^iear- g sit *iBJii^©s®e<j,n«>t3'ov>Tx 

£1 T £ * ft e. ©S&* i: « tc Btt S . 
(-f ) W *K 1 ~ 5 ©V^Tft4 i 1 3Hta3«<!)ia«BRBfc 
^)V^^:^ -b;i/7'J 7l/y^i^, CBR, RORO^ 

jv-y-frb&nzixtz 1 o© y 7 v >^->i^t iot 

y 7 1/ y S/aiMPftff -5 Btt««. 
[0 0 4 5] Cl©J;-5^^ft{fs filH^y 7V«)> S/a» 

•fP* s nJfg{C-&S. t;P7'j7l/«r>a^ffl'j7 
l/^^a>f /N*;K^ ROR^CBRO'J 7Uyi/ 
jl -f > ^ w «t D * ft < MfeZ fix 5 . y 7 P v> 
a'r^-^uAsjK&si:, ^^y-b;!/©^— 
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